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ABSTRACT 

The rolie of affect in course enrollment decisions and 
achievement are examined. First, sex differences in the affective- 
reactions believed to mediate student's course enrollment decisions 
are examined for magnitude eind consistency. Then, to gain a better 
sense: of * their relative influence in the achievement process, the 
importance of these responses, is then assessed in relation to other 
attitudinal factors, variables selected for this analysis included 
students^ self -ftoncept of math ability, their perceptions of the 
usefulness and injportance of math, and their perceptions of their 
socializersiV attitudes and expectancies, Results suggest that the 
role of sex differences in achievement-related affect has perliaps 
been overemphasized. While there wa:s a tendency for girls to feel 
more negative toward math, gender differences were neither as strong 
nor large as indicated by previous research, (Author/GK| \ 
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since the i^blicatlon of Maccoby and Jacklln's book, ^The Psychology 

♦ . • - ■ ' *" . • - ' ' . 

of Sex ' Qlf f e rencesV considerable attention has been directed toward 
understanding the pfydhological Wrriers inhibitiiig women from fully 
expressing ■ their achievement plotential^ Women's strong fear of failure 
'and the negatlVe affective Veactipns" associated wi^h~ this --such- as 
uncertainty, worry, and anxiety are believed to create Important 
Barriers and account for their relative lack of achievement in areas 
where men tyifical^^^ekcel • 

This >rgi|nent 'tos recen^^ extended to the/area of mathematics 

achieYement. It is not tjgicommon for researchers alid teachers to suggest 
'that girls do not exc^l and^* achieve in mathematics because they suffer 
from what has become popularized as "math anxiety.*' Women are described 
as having more negative feelings toward math than men, reporting greater 
dislike, anxiety, /atnd concern about their performances in mathematics. 

They are also ^d^scribed , as having less confidence in their math 

, " ■ '\ ^ 

Abilities and less perceived control over their mat^h achievement. It is 

. --^ « *' <> . * \ ■ 

argued by several researchers ^hat these reactions, if present, -would 

\ • ■ ^ . ' ' . 

liot^^ only inhibit women's performance in math, but also lead them to 

* i , , • * i 

avoid an area >of achievement they found anxiety provokingi Both' of 

these . consequences ' 'would . substantially limit women's achievement in 

niatfheiifatics , especially If they .occur early in their school career. 

' ' ' ' . ■ 

Only moderate support for these proposals can 'be found in the 

research literature on the affective outcomes of inathematics learning. 

In t#nis of general affective responses, expressed as a liking and 

' pref1^rencc^ for mathematics^, few differences are evident in boys' and 

girls' responsets dtiring elementary and high' school.. Sex differences in* 

these variables do appear after high school,, with males expressing more 



positive ^f/ect toward math (Aiken, 1976; Ernest, 1976, Fox, Note 1). 

VTurning to more extreme responses, in this case expressed as anxiety or 
excessive worry aid concern, the view that greater numbers of females 
ar^ math anxious / is supported b'y only a few empirical studies (Brush, 

,1978; .J)re«er. & Aiken," 1957; Sui^n & Richar4son, 1972). It i& of some 

concern, however, that these studies have; not examined the magnitude and 

consistency of these dif'fc^rehces in younger populations, as many of 

these studies were completed on college students. Therefore, we know 
> 

very Uttle about the origins of math anxiety, though researchers have 

' '• • * 

■ ■ ■/ . •■ . ■' ■ ' ■ ■ 

not besitated to speciilate about its matty causes. In addition, the 

, J ' ' ,' ' , . 

relative significance of affective reactions as an explanation of 

differential achievement and coiiirse enrollment in mathematics has not 

been adequately assessed. . 

) 

■ * • "• »' 

Using a sample of 250 junior and senior high school students, the 

present jstudy examines more closely the role of affeci in course 

enrollment .decisions and achievement. First, sex differences in the 

affective reactions believed to medijate student's course enrollment 

det:isidtis are ex^ined for magnitude ^nd consistency. Then to gain a 

be^tter sense of their relative influence in the achievement process, the,. 

importance of these responses are then assessed in relation . toother 

atttudinal factors. > The variables selected for this analysis included 

■. ■ ■ ■ * ' ■ 

stu(fents' self-concepts of math ability, tlieir perceptions of the 

' ■ . } ^. - 

usefulness and importance oif ' math, and their perceptions of their 

socializers attitudes and expectancies. Past research has shown that 

these factors are also important mediators of students' academic 

decisions and achievement In mathematics (Armstrong & Kahl, 1980; 

Brush, 1980; Sherman &! Fennema, 1977; . Sherman, 1980^ Parsons, et al., 

1980; Steel & Wise, Note 2). • » ' . 
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{tesctiptlcm oi^ Sample 



* The present study was conducted In a^^l^^^BHdle to upper middle 
class community In Michigan* Appro^lm^^BuHBsif through eleventh 
1 grade students volunteered to partlcpat^^^H^^^Btudy.^ Tt^ sample 

Included approximately the same number girls 
making up 52t of the sample. {^^^ 

Students were selected using* the math^^^cs classroom^as an 
Intermediate samplltig unit. A larger numbl^^of Junior high school 
classrooms were chosen since past research Indicated that the junior 
high school years were critical tlm^ for changes- In students attitudes 
toward mathematics. In selecting these classrooms, special attention 

• • • ■ ■ ■ ■ ■ ■ ' ■ • " 

was given .to chpbslng classrooms In which the mathematics curriculum was 

at grade level or slightly advanced. In contrast, elementary classrooms 

•pi • ■ . .■ ■ • » ■ ■ ' ' ' - ' . ■ ' ■ ' 

^ In : this community were not\ grouped according to math ability; 

therefore, these classes were typically ' more heterogenieous than the 

Junior and high school classes. 

* . . . * • 

Description of the Measures , - 

The Student Questionnaire was originally designed to assess a 
'--.^ number of attltudlnal . .variables believed to Influence and mediate 

students course enrollment plansi In mathematics (see Parsons «t al. , 

■' ■ ' ■ •". * , . • ■ • ■ 

1980)* , Several questionnaire Items wer*e' constructed to measure the 

attltudlnal and affective factors Influencing coutfse decisions. A 

'majoi^lty of these Items were T'-polnt bipolar rating scales anchored at 

' the elctr^es with short verbal descriptions. These Items were pilot 

tested on a sample of school children In a^nearby area, comparable In 

most respects to othe^ Intended sampling area. . 

.. .* ■ . . ... • ■ • . . . • , 

"■*'.'■.■*■.■' * . . .* * , .. • . 
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5#*f>llp«ltig scales of questionnaire ^ltemi"\were selected for 
analyses 'in this study: 

Perceives^; atolity : self-ratings of ability and performance In ; current 
mathematics courses* \ . ^ - 

^ . - ... . - y 

.Perceived value: 'ratings of the importance and -usefulne^ of current ^ 
and advanced^ mathematics cptirsesi 

■ ' ' -. ■ ' ■ .' • ■■ ■ ■ ■ ■ ■ ' ' . " ■ 

Perceived socializers ajfftli^ttde^^^ student ratings of their parents and 
teachers attitudes regarding their (the student's) math abilities and 
performance expectations. • - 

Dislikfi: ratings of object matte?: lining and enjoyment. 

Unsure: ratings of confidence in ledming^tiialt hematics^' 

Worry; tatingQ of degree of Wofry and, concern experienced related to 
mathematics performance. - 

Anxiety:* ratings of degree, of uneasiness, frustration, arid helplessness 
experienced related to math performance. 

Intent: ratings of , the number of math courses studentis intended to take 
in high school. 

Based on pilot data, the attitude and affect scales analyzed in 
this study were Judged' to adequately represent the dimensions J>eing 
assessed and to have acceptable psychometric properties. Special 
attention . was jjiven to the internal consistency of the scales and only 
those scales with a Cronbach Alpha Coefficient of .60 were selected for 
analyses . . . 




An index o£ stude'nt'^s current and past math performances wasy used 



in some of the analyses reported in this study. These datd" were taken 
directly from, the student's school file. To form an estimate of each 
student's past performance in mathematics, all available math 
achieveni^jpft scores (Michigan Assessment Test and California Achievement 
Test) aid math grades two years prior to the study were standardized and 



averaged within grade. , 

ERIC ' V ' V 
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ReMlts ' , . • ' .\ 

The first set of analyses assessed variations* In students', 
affective reactions to mathematics due to gender. The Biean ratings 
gi^n by students on each of the four anxiety ^^scale? are presented In 
Plgiqj^^e- 1. As this figure shows, scores, on th^se scales are relatively 
low for^tir|rs>^«ample. Also, the distribution of scale scores' were 
generally skiBrw toward the positive (low) ,end of the scales, especially 
for those scales asking students to Indicate a more extreime .reaction 
toward math such as fear and frustration. For exai^ple, seventy-seven 
percent of the sample received a score of four or below on th^ Anxiety 
Scale, while fifty-three percent received the same scores on the .Worry 
Scale. 

While as a ^ole, students report relatively positive feelings 
towards math. Figure 1 also shows that female students reported slightly 
higher levels of dislike^ worry, lack of confidence, and anxrety. ^ Only 
the sex difference found in students' ratings on the anxiety was 

{•'■'■.,;■ .-)■■. ; , - ■ ■ • . - ' . ■ 

statistically significant, however [F»6.70(lj248),p<.01'). It Is 
Important to emphasize that thlis difference "Represented, on the average., 
less tlian one point In their ratings of the Items Included In -this 
scale. Therefote, little Importance Is placed. on this finding until Jthe 
significance of this difference In explaining sex^dlfferentlated 
achievement behaviors In math Is examined. 

. ■ ■- ■ ■ ■ ' ■ . . ' a 

Is the variance In students' self-reports of anxiety primarily duie 
to gender differences? To address this question, regression analyses 
were employed to assess the Influence of gender on affective reactions 
In relation to other attltudlnal variables of Interest: perceived 
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ablll^^l^ perceived value, perceived soclalizers' attitudes, and 'past/ 

' * • • b ' • ' ■ ■■' 1 ' ' 

performance ' In mathematics. Previous analyses re{>orted elsewhere 

■ / / • \A ' ^ '■. V ■ • 

(Parsons et al., 1980.) uncovered some variability In these scales across 

the ^mal% and female samples. ^Whlle^here was* a tendency for boys to 

rate^Stielr math ability ks more positive ithan girls j these differences 

did not reach statistical significance. This Was also true for 

students' perceptlpns of their soclallzers attitudes. In contrast, sex 

^differences' werc^ found* for the scale designed to measure the value of 

mat Iff with boys perceiving fluttlTas^^ to No sex 

differences were found in students past performances In math (I.e., . 

grades and achievement scores) , current grade$, or the number of xourses 

they Intended to take In high school. ' \ 

■ ■ " ■ ■ - ' ' ■ ■ ' ■ • 

, The results of the regression analyses are presented /in Tabl^ 1. 

• ' • ^ ' ■• f - ^ ' ■■ ■ '■ ' ; 

Gender was among the three niost Important predictors of the anxiety 

■ • . • • ■ ' ■ ' ' . V ■ \'/ 

* reported by istudents. However, with"" the other attltudinal ^variables 

held constant, sex alone accounted for less than one percent of the 

variance In anxiety scores. In relation to ability. and value conceptiB, 

which together accounted for 63% of the^ variance, the relative Influence 

/ of gender ie negligible. Not surprising, of these two constructs, 

> students' ratings of their own math"* abilities had the 'strongest jr 

Influence on ahxlety levels. This finding was consistent across the '' i 

male and female samples. It Is Importiant to note that sex dtifferences 



wer^ not found In students' perceptions of their ability, further 
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suggesting; tha^ In this sample gender In of Itself did* not explain 

sttpstii^ntlal variations In the .affective reactions associated with 

'■■ ' ■ .J' • '." ' ■ ■ '■ ■• ^ . ■ 

mathemiatlcs. * ' \ • ' s 



^Fbr purpbses of data reduction, the affect subscales were factor 
analyzed to form one general factor of negative and anxious reactions. 
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■ ■ " y ^ • ■ .■■^ ■ 

The final set of analyses .assessed the Influence of affective 
reactions on students' academic choices and achievement In mathematics. 
The analyses thus far have revealed a slight difference In boys' and 
girls' reactions to mathematics. A small proportion of this variation 
was due td gender differences arid was not accounted for by any of the 
other attltudlnal variables under consideration. Therefore, to further 
assess the importance of these differences , the relative Influence of 
anxiety rauCngs on students' course plans and current grades in 
Inathematics were examined. • ^ 

■ ■ ^ 

Using multiple regression procedures, the Influence of affect was 
. tested in relation to. the effects pf self-perceptions of ability, 
. perceived value, socializers attitudes, and past performance in 
mathematics. As is shown Table 2, >t^ie results erf this analysis 

revealed that in relation to ability and value concepts, the relative 
importance - of affective reactions dn , explaining students course 
enrollment intentions was Insignificant. This was also true for 
students' current performance in mathematics. Table- 3 shows that 
although anxiety had a relatively weak influence on^ current grade, its 

■ » _ ........... • . . ■ - ' ..„._' -^L. _ . _ ■ ■ ' 

effec^f wacf slightly stronger in the male sample.- The direction of this 
effect indicates that in this sample, anxiety was associated with higher 
grades in math. ^ . 

The pattern of findings support the predictions ,of expectancy X 
value theories of achievement behaviors . Students' course taking 
in^ntions are dependent on their . self-estimates of ability and the 
value of that task or goal for the^. Students who indicated they would 
take as much math aa they could also felt they had a high math abilJLty 
(i.e., expected to do well) and placed a high degree of importance ^nd 
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yalue op a strong backgromk^in mathematics. HoWver, to conclude that 
affect is not an Important tactor^i^^^ process would be premature at' 

this polntjft^ given Its relation to these Important mediators of academic 

cholcelB. V ^ t * 

% * ' • ■ * ... , • ■ # 

^^^Addltlonal analyses were thus performed to assess the Indirect 
Influence of affect on course taking Intentions, using path analysis 
V procedures. In the absence of longitudinal data to more adequately test 
the causal assumptions of the patM model, this preliminary analysis 
focused on the Influence of anxiety reactions on value concepts. The 
results of this analysis are' shown In Figure 2. The pattern of 
Influence depicted here suggests^ that affect makes an Important 
contribution to students^ value concepts* In this sample. It appears 
that the more negative students feel toward their math abilities and the 
subject matter, the more they lower Its, plbrcelved value and Importance. 
As previous analyses have also shpwn, the. perceived value of math Is an 
Important predictor of course taking Intentions. Also, there Is" 
suggestive evidence that affect may have a differential effect for male 
and female students. The affective reactions associated with 
mathematics appear to hav0 a stronger Influence on the value concepts of 
niale thian female students. By examining the Indirect Infltience of 
affective reactions!, these analyses suggest that their Importiince should 
not be minimized. Although further analyses are needed using causa^ 
modeling procedures,- the affect associated with n[ath makes an Important 
and differential contribution to how students view its value and 
Importance . 

. ■ : \ 
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Conclusions 



I would like to conclude highlighting a ffew of the theoretical 
and educational Implications of this study. Ad^^tedly, this is a very 
practical application of achievement motivation theory and research, but 
many researchers are beginning to question the ecological validity of 
more rigotous laboratory studies for the realities of classroom life. 

The results of- this study suggest that the role of .sex: differences 
in achievement-related affed has perhaps^ b^n overeiaphasized. While 
there was a slight tendency for girls to feeL more neg^^t^^ towards 
math, gender differences were neither as-str.ong nor as large as what 
might be expected from prior research. / These findings are particularly 
interesting in light of research showing that gender differences in the 
-factors associated negative affective responses such as low achievement, 
expectainerfi , are especially marked for tasks that might be sex-typed as 
feminine .or masculine, like mathematics (Freeze, Fisher, Hanusa, Mchugh, 
and Valle, 19^8). 

What accounts for this lack of support? .The influence t>f ^ex-role 
factors is discussed later in this symposium. Recent evidence suggests 
that the familiarity of the task might be another Important variable to 
consider. That is, sex differences in confidence, expectancies, 'and 
«elf-evaluations of ability are most commonly found when the achievement 

■: ■ \, • ^■ ' ■ • ■■ ■ V ■ ' 

task is a novel and unfamiliar one (see Lenney, 1977). Certainly by the 

*■ ■ ■ • . . , ■ • ■ ' • > ■ 

. " . ■ ' . • . - ,• . . ' \ 

time students enter junior high school, .mathematics, or at least tfte 

pirocess of , learning mathematics, is a familiar one. They also have 

■ ■ ■ • ■ ■■• 

pretty good notions of what leads to "success and failure" in these 

classes. It is important to bear in mind, though, that the students in 

* 

oux: sample had average or better math abilities. But these are the 



Students -who are most likely to -have the option of cpntlnufrig their 

. ' . • ■ ." " ■' •• " ■ ■ • • ' ■ ■ ^ . • 

mathematics education or pursuing a career In math-related fields. 



In this regard, .the findings of this study suggest thai the degree 
of anxiety students experience does.not necessarily inhibit aV:hi6vement 
striving. Relative to other attltudinal factors , anxiety was not a 
Strong predictor of either course taking Intentions or current grades In 
mathematics. * 

Of course, when students actually have to choose between advanced 
calculus' or french literature, humanities may be more* preferable to 
students who have had adverslve. experiences with mathematics. The data 
indicate that these students devalue the Importance of mathematics, 
perhaps as a means of reducing their janxlety or prcrtectlng their sense 
of competence. Therefore, to more fully understand the role of affect 
in such decisions, it is Important to go beyond reptftted intentions to 
observe actual course enrollment patterns.. 

k • . • ■ . ■ 

In a time when many french literature majora find themselves 

unemployed vjlth no -job skills," students may choose to persist even 
under the most adverse circumstances* This prediction, of course, 
assumes .that students have adequate information and knowledge about the 
current job market and the type of training required for vaijious / 
occupations. Preliminary data from pur research project show that this ' 
might not be aNxeaeonable assumption and that ' girls seem to be tfie 
least "Informed about these, matters. Therefore, girls indicate that 
mathematics has lower usefulness and utility than do i)oys for what they 
want to do after ^high* school. This particular set of findings is 
consistently reported in several investigations of : women' b course 
enrollment patterns. ' - ^ ; 
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So where are we now? The goal of thi^e discussioA was not to 
discount the importance of affect In the educational process • Educators, 
should contlnue> to strive to make learning free of shame, worry, stress,^ 
. and anxiety. However, the present study In conjunction with others, 
suggest that the emphasis In achievement motivation research should be 
shifted away f ron^ t;he motivational deficiencies of women such 4s strong 
motives to avoid failure and success''. .Instead, more attention should be 

.' ^ ^'t^ ■ _ ; ' 

. given* to the factors InfXuencll^g value^ concepts^. Affective experiences 

* appears to be one of the many factors ; Influencing the value and 

I Importance students ^attach to achievement activities. As several 

I authors have suggjested, we . need more refined and Individualistic 

conceptions of dchlevement values to^i^-more fully understand why 
■ . ' * ■■ '■ . ■ ■ . ■ ' . . • 

•activities come to be dlfferfentlajly valued. More Importantly, we need 

a more enlightened perspective for. Interpifetlng sex differences. .'Thia* 

argument, I^hppe, Is not hew to the members of this audience. Isn't It 

^possible that women'^s reactions to mathematics are realistic and 

reasonable,, given the ubiquity of competition and eyaliiatlon in most 

ijpthematlca classes^ \ . • ^ - 



Table 1 

Results of Regression Analyses 
" of Students Anxiety Ratings 
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Predictor Variables 



Kales . 
(N-113) 



Feinales 
(N-127) 



Total Sample 





# 






Perceived Value " j 


-.21* 


-.19* 


-.20** 


Perceived Ability 


^.62** 


-.72** 


-.64** 


Perceived Socializers Attitudes 


- -.ll' 


.06 


-.05 


Past Performance 


.03 ■ 


.01 


-.02 


Gender * 




. ■ t — • 

* . ■ 


-:io* 




.70 




• .67 




.05 


.06 ^"-v ■•■ 

■■' : J,. ' 


.03 



.,** p.< .001 
* P i .01 
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Table 2 



ERIC 



Results of Regression j^lyses ofi 
Students Course -Takitig Tntentidris 



Predictor Variables 



Males 
(N«113) 



(N«126) 



Total Samples 
(N«239) 



Anxiety • 


-.005 • 


-.11 




-.06 


Perceived Value 


- 31* 


— k HH** 




■ ■ . 


PiBrceived Ability 


-.24 


-.28 






Perceived Socializers Attitudes 


-.09 


.08 




/ ■ ■ 


Past Perf oribance 


-.02 


-.14 




-.07 


- Gendeti : , " 




■ 




.08 


'. ■ . " .'. ' 










V/; • r2/v/. 


.31 


* 

.31 




.29 ' 




.-08 


.08 




.05:- , - 


. • ■ ■ ■ • . ■ ■ . 
** p < >* 001 






r. . 




* p.< •01 • , 






V 




■ " ♦ 






•■ . . J. 
























. f ■ . . . ■. ■■ ■ ' >: • . ■/ . 
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Table 3 , • 

Re8ult8i;of Regression Analyses 
of ^Stud^tits Current Math Grades 



Predictor Variables 



Males 
(N-lOA) 



Females 
(N-I15) 



Tot^l Sample 
(N-219) , 



Anxiety . 

a 

Perceijved Valu^ 

Perceived Ability 

Perceived ^ociallzers Attitudes 

Past Performance \ ^ 

* 

Gender V 



.13 
-.10 
.51** 
.17 
.32**, 



.07 
.05 
.30 
.21 



.06 



.10 
-.02 
.A3** 
.16 

-.19** 
.06 



R 
E 



.A8 
.07- 



' •2A 
^ .08 



.33 
.06 



** p ^ .001 
* p ^ .01 
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Perceived 
Ability 



Anxiety 




.04 

Total Sample 
(n«251) 



Intent 

r2».30 
E ".05 



r*-.82 




r-7-.78 



Perceived 

r'Ability 



-.34 



Afixiety 



^^•p<.001 
.^P< .01 



-.02 * 
Male Sample 
(n-121) 



Intent, 



.32 
.08 




Perceiyed Valge 




Intent 
r2-.30 
E - .67 



.05 

Female Sample 
(n - 130) 



Figure 2. Analyses of indirect inflOence of ^nxiety on course ;taking intentions. 
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